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This invention relates to submarine sig-
naling and particularly to a sound wave en-
crgy translating device for underwater use.

1t is an object of the present invention to
provide a device of high sensitivity which
may be used for the detection of faint under-
water vibrations and which may also be used
as a generator for imparting vibrations to
the water for signaling purposes.

A further object of the invention is to
provide such an instrument in which means
1s provided for preventing a change in char-
acteristics of the vibration responsive device
due to hydrostatic pressure exerted when the
device is submerged at varying depths.

A still further object of the invention is
to provide a device in which the operating
parts are completely protected from the sur-
rounding water and one which may be
drawn tﬁrough the water with the mimmum
amount of disturbance due to the friction of
the device with the water.

To accomplish these objects and in accord-
ance with a feature of this invention, there
is provided a sound responsive device en-
closed in a water-tight chamber and having
a vibrating diaphragm with a rigid chamber
on one side and a collapsible chamber on
the other side together with means for equal-
izing the pressure on each side of the dia-
phragm when the device is submerged under
water and hydrostatic pressure is exerted on
the collapsible air chamber.

In accordance with still another feature of
the invention, there is provided a sound re-
sponsive device completely enclosed in a
body of resilient energy absorbing material
such as soft rubber, this body having a
stream line shape in order that while being
towed through the water it may cause the
minimum amount of disturbance.

These and other features of the invention
-may be more clearly understood by refer-
ence to the accompanying drawing in which
Fig. 1 is a view partly in section illustrat-
ing a device embodying the features of this
invention, and Fig. 2 illustrates a modified
form of the device shown in Fig. 1 in which
the sound responsive element 1s completeky
enclosed in a body of rubber or similar mate-
rial of stream line shape.

. Referring now to the drawings, there is
disclosed in Fig. 1 a cup-shaped casing 5,

the outer perimeter of which is threaded to
engage similar threads on a clamping ring
6 which securely clamps the diaphragm 7
to the casing. The clamping ring 6 is mold-
ed in or otherwise secured to the cap 8 of
hard rubber or similar insulating material,
the central portion of which is formed as
shown to provide a hollow threaded nipple
9. A ﬂexillj)le tube 10 of soft rubber or sim-
ilar material is forced over the threads of
nipple 9 and, since the other end of this tube
is closed, there is provided an air chamber
11 in front of the diaphragm 7. Within the
casing 5 and at the rear there-is provided
a bridge member 12 secured to the casing by
means of the screws 13—13 and carrying
thereon a transmitter button 14. The stem
portion of the transmitter button is insulat-
ed from the casing by means of the insu-
lating washers 15—15 and connection thereto
is made by means of the terminal 16 which
is held in position by the nut 17 which
threads directly on the transmitter button
stem. The front electrode of the transmitter
button is provided with a stem portion 18
which is rigidly secured to the center of
the diaphragm 7. In order to equalize the
pressure on either side of the diaphragm 7,
the latter is provided at its outer edge with
a small perforation 20. The casing 5 is pro-
vided at its rear with a hub portion 21
which is provided with interior threads to
engage similar threads on a hollow nut 22.
The end of this nut bears against a soft rub-
Ler ring 23 which is prevented from longi-
tudinal movement by the construction of the
casing 5. As the nut 22 is tightened, the
ring 23 is compressed and provides a water-
tight seal with the cable 24 comprising a
nair of conductors, one of which is connected
to the terminal 16 while the other is secured
to the bridge member 12 which is in electri-
cal connection with the front electrode of the
transmitter button. . '

When the device is submerged, vibrations

propagated through the water set in vibra-

tion the column of air jn the chamber 11
which in turn causes corresponding vibra-

-tions in the diaphragm 7 and corresponding

changes in the characteristics of the trans-
mitter button 14. The tendency of the dia-
phragm to bow, due to hydrostatic pressure
when the device is submerged, is entirely
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overcome by means of the small perforation
20 which communicates with the air chamber
on either side of the diaphragm.”

In the dev.ce illustrated in Fig. 2, there
is provided a casing 25 in which is mounted
a sound responsive device such as a transmit-
ter button or an electromagnetic unit and a
vibrating diaphragm. This dev.ce is com-
pletely enclosed by means of a body of rub-
per 26 having a stream line shape. In front
of the diaphragm or sound responsive body,
there is provided an air chamber 97, which
corresponds to the air chamber 11 of Fig. 1.
In this case, no stuffing box arrangement
‘s necessary, the cable 28 in which are car-
ried the conductors being molded directly
into the rubker body and serving as a means
for towing the device through the water.

In the device illustrated in Fig. 3, there
is shown an electromagnetic unit of the ordi-
nary rece.ver type uced in place of a trans-
mitter button as a sound responsive element
and which is adaptable for use as a source
of underwater sound for signaling purposes.
The electromagnetic unit 29 is mounted on
the bridge 80 within the casing 5 in sub-
stantially the same manner as the trams-
mitter button is mounted in Fig, 1. When
the device is operated as a vibration respon-
sive element, the diaphragm is caused to
vibrate in the same manner as previously
described when a transmitter button is used,
the vibration of the diaphragm causing cor-
responding variations in the current flow-
ing through the windings of the electro-
magnet. As a matter of fact, under certain
conditions, the electromagnetic unit is pref-
erable s'nce it is not subject to any mechani-
cal agitation and, although it is inherently
less sensitive than a transmitter button, this
feature can be overcome by the employment
of suitable amplifying means. If an elec-
tromagnetic unit is used as the sound respon-

s.ve element, the device may be operated

very satisfactorily as a source of under-
wafer sound for signaling purposes. By
sending an altérnating or pulsating current
through the winding of the electromagnetic
unit, the diaphragm is set in vibration caus-
ing similar changes in the collapsible air
chamber which in turn impart correspond-
ing v.brations to the surrounding water.

What is claimed is:

1. In a vibration responsive device, a dia-
phragm, means responsive to the vibration
of the diaphragm to vary the electrical char-
acteristics of a circuit, and a body of resil-
jent energy-absorbing material completely
enclosing said diaphragm and circuit-vary-
ing means.

9. In a vibration responsive device, a dia-
phragm, means responsive to the vibration
of the diaphragm to vary the electrical char-
acteristics of a circuit, and a body of resil-
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ient energy-absorbing material having a
stream line shape completely enclosing said
diaphragm and circuit varylng means.

3. In a vibration responsive device, a cir-
cuit-varying means completelﬁ surrounded
by a body of resilient energy- sorbing non-
netallic material.

4. In a vibration respons.ve device, a cir-
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cuit-varying means completely surrounded .

by a body of resilient energy-absorbing non-
metallic material, said body having a stream
line shape.

5. In a vibration responsive device, a cir-
cuit-varying means having a chamber and
a vibrating diaphragm supported therein,
and a body of resilient energy-absorbing
material completely enclosing said circuit-
varying means, said body being provided
with a chamber communicating with the
chamber immediately in front of said dia-
phragm.

6. In a v.bration responsive device, a dia-
phragm, means on one side of the diaphragm
responsive - to the vibration of said dia-
phragm to vary the electrical characteristics
of a circuit, a housing for said circuit-vary-

'ing means, and means on the other side of

the diaphragm for providing a. collapsible
air tight chamber, having walls of resilient
energy absorbin% material, said diaphragm
serving as a closure for the collapsible
chamber.

7. In a vibration responsive device, a dia-
phragm, a rigid chamber on one side of the
diaphragm, a collapsible air tight chamber
having walls of resilient energy absorbing
material on the other side of the diaphragm
and closed thereby, and means within said
rigid chamber and responsive to the vibra-
tion of the diaphragm to vary the electrical
characteristics of a circuit.

8. In a vibration responsive device, a dia-
phragny, a rigid chamber on one s.de of the
diaphragm, a collapsible air tight chamnber
having walls of resilient energy absorbing
material on the other side of the diaphragm,
said chambers being interconnected for
equalizing the pressure on either side of the
diaphragm, and means within said rigid
chamber respons.ve to the vibration of the
diaphragm to vary the electrical character-
istics of a circuit. _

9. In a translating device for sound wave
energy for under water use, a diaphragm, a
collapsible air-tight chamber having walls
of resilient energy absorb.ng material on one
side of the diaphragm and closed thereby,
and an electromagnetic sound translating
device operatively associated with the other
side of said diaphragm. '

In witness whereof, I hereunto subscribe
my name this 20th day of October, A. D,

1919,
JOSEPH W. HORTON.:
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